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(E)-1-(2,4-Dinitrophenyl)-2-[1-(3-nitrophenyl)ethylidene]hydrazine
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Comment
Considerable attentions have been devoted to hydrazones and their complexes which have been acknowledged to possess diverse biological properties as antibacterial, antifungal, anagesic, anti-inflammatory as well as antioxidant activities (Cui et al., 2010; Krishnamoorthy et al., 2011; Raja et al., 2012; Sathyadevi et al., 2012) . In our on-going research on bioactivity of hydrazones, the title compound (I) was synthesized and evaluated for antioxidant activity by DPPH scavenging (Molyneux, 2004) and was found to be weakly active with 30% inhibition. It was also screened for antibacterial activity and found to be inactive. Herein we report the synthesis and crystal structure of (I).
In the asymmetric unit of (I), C 14 H 11 N 5 O 6 , there are three crystallographically independent molecules A, B and C with similar conformations but some differences in bond angles (Fig. 1) . The molecular structure is slightly twisted with the dihedral angle between the two benzene rings being 10.02 (14), 8.41 (15) and 1.40 (14)° in molecule A, B and C, respectively. The central ethylidenehydrazine bridge is planar with the torsion angles N1-N2-C7-C14 = 2.6 (4), -3.1 (4) and -2.1 (3)° in molecules A, B and C, respectively. This central N1/N2/C7/C14 plane makes dihedral angles of 12.90 (18) and 20.11 (18)° with the 2,4-dinitro-and 3-nitro-substituted benzene rings, respectively in molecule A,
whereas the corresponding values are 12.50 (18) and 20.51 (18)° in molecule B, and 11.70 (18) and 12.33 (18)° in molecule C. In all three molecules, the nitro group of 3-nitrophenyl are co-planar with their bound benzene rings with r.m.s. deviations of 0.079 (2), 0.030 (2) and 0.025 (3) Å in molecules A, B and C, respectively, for the nine non H-atoms (C8-C13/N5/O5-O6). In the 2,4-dinitrophenyl, the ortho-nitro group lies on the same plane with its bound benzene ring with r.m.s. deviations of 0.023 (2), 0.075 (2) and 0.025 (2) Å in molecules A, B and C, repectively, for the nine non Hatoms (C1-C6/N3/O1-O2), but the para-nitro group is deviated with the torsion angles O3-N4-C4-C3 = 19.8 (3)° and O4-N4-C4-C3 = -160.9 (2)° in molecule A whereas the corresponding values are -9.8 (4) and 170.6 (2)° in molecule B, and -21.0 (3) and 159.4 (2)° in molecule C. In each molecule, intramolecular N-H···O hydrogen bonds between the hydrazone-NH and the ortho-nitro group ( Fig. 1 and Table 1 ) generate three S(6) ring motifs (Bernstein et al., 1995) . The bond distances are in normal ranges (Allen et al., 1987) and are comparable with the related structure (Chantrapromma et al., 2011) .
In the crystal structure ( Fig. 2) , the molecules are linked by C-H···O weak interactions (Table 1) 
Experimental
The title compound (I) was synthesized by dissolving 2,4-dinitrophenylhydrazine (0.40 g, 2 mmol) in ethanol (10.00 ml) and H 2 SO 4 (conc.) (98%, 0.50 ml) was slowly added with stirring. 3-Nitroacetophenone (0.35 g, 2 mmol) in ethanol (10.00 ml) was then added to the solution with continuous stirring. The solution was refluxed for 1 hr yielding an yellow solid which was filtered off and washed with methanol. Yellow block-shaped single crystals of the title compound suitable for X-ray structure determination were recrystalized from ethanol by slow evaporation of the solvent at room temperature over several days (m.p. 507-508 K).
Refinement
All H atoms were positioned geometrically and allowed to ride on their parent atoms, with N-H = 0.88 Å, C-H = 0.95 Å for aromatic and 0.98 Å for CH 3 atoms. The U iso (H) values were constrained to be 1.5U eq of the carrier atom for methyl H atoms and 1.2U eq for the remaining H atoms. A rotating group model was used for the methyl groups. The crystal packing diagram of the title compound viewed approximately along the c axis. Hydrogen bonds are shown as dashed lines. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Computing details

(E)-1-(2,4-Dinitrophenyl)-2-[1-(3-nitrophenyl)ethylidene]hydrazine
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (12) 0.0223 (10) −0.0046 (9) −0.0010 (9) −0.0023 (8) O5B
0.0237 (10) 0.0202 (10) 0.0220 (9) 0.0008 (8) 0.0050 (8) −0.0036 (8) O6B
0.0378 (12) 0.0190 (10) 0.0285 (10) 0.0022 (9) 0.0070 (9) 0.0090 (8) N1B 0.0247 (11) 0.0118 (10) 0.0159 (10) −0.0002 (8) 0.0042 (9) 0.0012 (8) N2B 0.0228 (11) 0.0123 (10) 0.0199 (10) 0.0007 (8) 0.0070 (9) 0.0012 (8) N3B 0.0234 (11) 0.0143 (11) 0.0212 (11) 0.0017 (9) 0.0090 (10) 0.0008 (8) N4B 0.0267 (12) 0.0207 (13) 0.0248 (12) −0.0014 (10) 0.0039 (10) −0.0042 (9) N5B 0.0248 (11) 0.0169 (11) 0.0202 (11) 0.0031 (9) 0.0078 (10) −0.0008 (9) C1B 0.0202 (12) 0.0146 (12) 0.0194 (12) −0.0002 (10) 0.0092 (10) −0.0001 (10) C2B 0.0179 (12) 0.0140 (12) 0.0175 (11) 0.0010 (9) 0.0068 (10) 0.0008 (9) C3B 0.0201 (13) 0.0119 (12) 0.0236 (13) −0.0002 (10) 0.0079 (11) −0.0020 (10) C4B 0.0185 (12) 0.0169 (13) 0.0204 (12) −0.0024 (10) 0.0063 (11) −0.0058 (10) C5B 0.0193 (12) 0.0209 (13) 0.0169 (12) 0.0023 (10) 0.0069 (10) 0.0022 (10) C6B 0.0217 (13) 0.0153 (13) 0.0178 (12) 0.0034 (10) 0.0071 (11) 0.0026 (9) C7B 0.0205 (12) 0.0113 (12) 0.0181 (12) 0.0010 (9) 0.0076 (10) 0.0001 (9) C8B 0.0191 (12) 0.0130 (12) 0.0165 (11) −0.0008 (9) 0.0071 (10) −0.0017 (9) C9B 0.0177 (12) 0.0154 (12) 0.0172 (11) −0.0006 (9) 0.0068 (10) −0.0022 (9) C10B 0.0186 (12) 0.0155 (12) 0.0149 (11) 0.0038 (9) 0.0057 (10) 0.0025 (9) (3) C1A-N1A-N2A 118.9 (2) C5B-C6B-H6BA 119.2 C1A-N1A-H1AA 120.5 C1B-C6B-H6BA 119.2 N2A-N1A-H1AA 120.5 N2B-C7B-C8B 114.5 (2) C7A-N2A-N1A 117.0 (2) N2B-C7B-C14B 125.3 (2) O2A-N3A-O1A 122.1 (2) C8B-C7B-C14B 120.2 (2) O2A-N3A-C2A 118.8 (2) C9B-C8B-C13B 119.2 (2) O1A-N3A-C2A 119.1 (2) C9B-C8B-C7B 119.8 (2) O3A-N4A-O4A 123.7 (2) C13B-C8B-C7B 120.9 (2) O3A-N4A-C4A 118.4 (2) C10B-C9B-C8B 118.5 (2) O4A-N4A-C4A 117.9 (2) C10B-C9B-H9BA 120.8 O6A-N5A-O5A 123.2 (2) C8B-C9B-H9BA 120.8 O6A-N5A-C10A 118.1 (2) C11B-C10B-C9B 123.4 (2) O5A-N5A-C10A 118.7 (2) C11B-C10B-N5B 118.3 (2) N1A-C1A-C6A 120.0 (2) C9B-C10B-N5B 118.3 (2) N1A-C1A-C2A 123.1 (2) C10B-C11B-C12B 117.7 (2) C6A-C1A-C2A 116.9 (2) C10B-C11B-H11B 121.1 C3A-C2A-C1A 121.7 (2) C12B-C11B-H11B 121.1 C3A-C2A-N3A 116.2 (2) C11B-C12B-C13B 120.9 (2) C1A-C2A-N3A 122.1 (2) C11B-C12B-H12B 119.6 C4A-C3A-C2A 118.7 (2) C13B-C12B-H12B 119.6 C4A-C3A-H3AA 120.7 C12B-C13B-C8B 120.3 (2) C2A-C3A-H3AA 120.7 C12B-C13B-H13B 119.8 C3A-C4A-C5A 121.9 (2) C8B-C13B-H13B 119.8 C3A-C4A-N4A 118.5 (2) C7B-C14B-H14D 109.5 C5A-C4A-N4A 119.5 (2) C7B-C14B-H14E 109.5 C6A-C5A-C4A 119.2 (2) H14D-C14B-H14E 109.5 C6A-C5A-H5AA 120.4 C7B-C14B-H14F 109.5 C4A-C5A-H5AA 120.4 H14D-C14B-H14F 109.5 C5A-C6A-C1A 121.5 (2) H14E-C14B-H14F 109.5 C5A-C6A-H6AA 119.2 C1C-N1C-N2C 119.8 (2) C1A-C6A-H6AA 119.2 C1C-N1C-H1CA 120.1 N2A-C7A-C8A 115.2 (2) N2C-N1C-H1CA 120.1 N2A-C7A-C14A 125.4 (2) C7C-N2C-N1C 116.2 (2) C8A-C7A-C14A 119.4 (2) O2C-N3C-O1C 122.3 (2) C13A-C8A-C9A 119.0 (2) O2C-N3C-C2C 118.5 (2) Symmetry codes: (i) −x+2, −y+2, −z+1; (ii) x+1, −y+3/2, z+1/2; (iii) x−1, −y+3/2, z−1/2; (iv) x+1, y, z+1.
